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Abstract 
In this paper, I review some stylized facts for investment strategies relevant for public investors’ asset allocation. Through historical 
analysis, the risk-return profile of bond turns out to be greatly related to current yield level and that of stock turns out to be affected 
by business cycle. Taking these characteristics factors into account, I estimated the mean, variance and volatility of stocks and 
bonds. According to my estimates, the investment environment for the upcoming next five years is likely to be very poor. As a 
result, the working environment for public investor’s asset managers is expected to be much worse that during the past three decades. 
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1. Introduction 
The global financial crisis brought low interest rates, low growth rates and low inflation; as a result, we are now 
seeing a transformed investment environment for foreign reserves. Under current conditions, we can no longer expect 
the high investment returns on stocks and bonds that we have enjoyed for the past 30 years (see Figure 1). Given these 
new realities, it is essential that we anticipate changes in global fundamentals and international financial market 
conditions. We must take these changes into account when planning our investment strategies and our asset allocation 
strategies. The aim of this research is to provide a selected view on some stylized facts of stock and bond markets 
through historical analysis and on investment strategies related to asset allocation. I will examine the effects of 
fundamental factors, including interest rates and business cycles, on those returns. Furthermore, I will estimate 
expected return (mean), volatility (variance), and correlations between the return of stocks and bonds both in the mid-
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term and in the long-term. Finally, I will consider the implications for foreign reserves management objectives, and 
asset allocation strategies that central banks should adopt in view of changing conditions. 
 
a.                b. 
Fig.1. 
(a) 
Long-
Term 
Trends 
in U.S. 
Treasury and Corporate Bond Yields; (b) Changes in U.S. Economy Regimes. 
Note: Blue line represents U.S. Treasury bonds with 10-year maturity; the red line represents MoodyĜs AAA corporate bonds with 30-year maturity; 
the green line represents MoodyĜs BBB corporate bonds with 30-year maturity. 
Source: The U.S. Federal Reserve, Bloomberg 
 
2. Stocks and Bonds: A Historical Overview  
2.1. Long-Term Correlations Between Stock and Bond Returns 
First, if we consider the trends for stock and bond returns, we can find that the return on stocks was much higher 
than the return on bonds since 1928; over the past 30 years, however, the gap has narrowed greatly. Between 1928 
and 2013, the annual average return on stocks based on the S&P 500 was 11.5 percent, more than double the annual 
average return on U.S. Treasury bonds with 10-year maturity (5.2 percent). However, as stocks were nearly three 
times more volatile (20.0 percent) than U.S. Treasury bonds (7.8 percent), U.S. Treasury bonds recorded a better 
performance in terms of the Sharpe ratio (0.66 vs. 0.57). 
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a.                                                                                 b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2. (a) Long-Term Trends in Stock Return and Bond Return; (b) Risk-Return Profile: Stocks vs. Bonds. 
 
Note: 1) Figures based on annual average returns   2) Stocks figures calculated on the basis of the S&P 500; bonds here are U.S. Treasury bonds 
with 10-year maturity; all figures are for 1928-2014. 
Source: Damodaran (2013), U.S. Federal Reserve, Bloomberg 
For the past 30 years (from 1982 to 2014), interest rates have shown a downward trend. During this time, bonds 
recorded annual average returns of 6.7 percent on Barclays Capital Global Aggregate Index and stocks recorded annual 
average returns of 11.0 percent for the Morgan Stanley Capital International World Index. Since the global financial 
crisis, the gap between stocks and bonds has been reduced by 3 percentage points (7.8 percent vs. 4.9 percent). 
 
a.                  b. 
 
 
 
 
Fig.3. 
(a) 
Cumulative Returns of Stocks and Bonds; (b) Comparison of Average Return: Stocks vs. Bonds. 
 
Note: 1) Bond figures for 1982-1990 based on Barclays U.S. Aggregate; bond figures since 1990 based on Barclays Capital Global Aggregate 
Index; stock figures based on MSCI World Index 
Source: Barclays, Bloomberg 
Second, it appears that the relative performance of stocks versus bonds is linked to the position in the business 
cycle. During periods of economic contraction, bonds tend to outperform stocks; however, the converse is true when 
the economy expands. This is because stock returns tend to lead, rather than to follow, business cycles. The opposite 
is true for bond returns. This is illustrated in Table 1 below. 
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Table 1.  Relative Performance of Stocks and Bonds by U.S. Business Cycle  
 Stocks(A) Bonds(B) A-B 
Economic Contraction Period 0.3 1.0 -0.7 
Jan. 1980-July 1980 2.3 1.0 1.3 
July 1981-Nov. 1982 0.9 2.0 -1.0 
July 1990-Mar. 1991 0.9 1.0 0.0 
Mar. 2001-Nov. 2001 -0.7 0.7 -1.4 
Dec. 2007-June 2009 -2.0 0.4 -2.4 
Economic Expansion Period 1.3 0.4 0.9 
July 1980-July 1981 1.5 -0.5 2.1 
Nov. 1982-July 1990 1.5 1.0 0.5 
Mar. 1999-Mar. 2001 1.2 0.6 0.6 
Nov. 2001-Dec. 2007 0.7 0.4 0.2 
June 2009-Oct.2014 1.5 0.4 1.1 
Note: Business cycle information based on NBER; stock performance data based on the S&P 500; Treasury bond performance data based on 
Barclays U.S. Treasury Index; corporate bond performance data based on Barclays U.S. Corporate Index. 
Source: Barclays, Bloomberg, NBER. 
 
Third, stock returns and bond returns (calculated on the basis of total returns) tend to move together during certain 
phases of the business cycle. Since the mid-1990s, data have shown a trend to weaker correlation than in the past. 
However, returns on credit products such as corporate bonds have shown a stronger correlation with stock returns 
since the global financial crisis. This stems from the rising influence of risk on/off trading.  
 
a.        b. 
Fig.4. (a) Rolling Correlation of Stock and Government Bond Returns; (b) Rolling Correlation of Stock and Corporate Bond Returns. 
Note: Figures based on S&P 500 and total returns on U.S. Treasury bonds and Barclays U.S. Corporate Index 
Source: Damodaran (2013) 
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2.2. Structural Analysis of Bond Returns and Interest Rates 
First, if we investigate the relationship between bond yields and bond returns, we’ll come to know that today’s 
interest rates level determine future bond returns. In general, the current bond interest rate (called yield to maturity or 
YTM) shows high correlation with the average return of bonds during the holding period, as illustrated in Figure 5. 
On the figures, I used the rolling five years total return of U.S. Treasury Bond and the rolling six years total return of 
U.S. Corporate Bond because the durations (proxies of bond holding period) of the Barclays US Treasury Bond Index 
and the Barclays US Corporate Bond Index are around 5 years and 6 years respectively. 
 
 
 
 
 
 
 
a.       b. 
 
 
 
 
 
 
 
© 
 
 
 
 
 
 
 
 
Fig.5. (a) U.S. Treasury Bond Yield vs. Rolling Total Return; (b) U.S. Corporate Bond Yield vs. Rolling Total Return. 
Note: 1973~2014 
Source: Barclays POINT 
 
Second, the relationship between bond yields and bond returns volatility is of particular interest. Today’s interest 
rate level has a significant impact on the volatility of future bond returns; the two figures show a positive correlation. 
We found that the YTM affects not only the average expected return of bonds during the holding period, but also how 
volatile those yields are likely to be. A regression analysis to determine the impact of interest rates on the volatility of 
Treasury and corporate bond yields found positive regression coefficients in both cases. However, the explanatory 
power for level was higher than that for volatility. 
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a.            b. 
Fig.6. (a) U.S. Treasury Bond Yield vs. Total Return Volatility; (b) U.S. Corporate Bond Yield and Total Returns Volatility. 
Note: 1973~2014 
Source: Barclays POINT 
 
Also, we look at the relationship between interest rate levels and risk-return profiles. A lower level of bond interest 
rate today tends to worsen the risk-return profile for bonds in the future. The bond interest rate has a significant impact 
on future bond returns and on the volatility of those returns. The lower the level of interest rate, the lower the Sharpe 
ratio for bonds. 
 
a.          b. 
 
 
Fig.7. (a) U.S. Treasury Bond Yield vs. Sharpe Ratio; (b) U.S. Corporate Bond Yield vs. Sharpe Ratio. 
Note: 1973~2014 
Source: Barclays POINT 
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2.3. Structural Analysis of Stock Returns and Business Cycles 
First, investigating the relationship between stock returns and business cycles, we find that, see Table 2, stock 
returns were strongly pro-cyclical, meaning they tend to increase when the economy is expanding and decline when 
it is contracting. Since 1920, stock returns have increased an average of 1.2 percent month on month during periods 
of economic expansion, and 0.2 percent month on month during periods of economic contraction. 
 
Table 2. Stock Returns and Business Cycle 
Economic Contraction  Economic Expansion  
Before 1980 0.2  1.2 
Jan. 1980-July 1980 2.3 July 1980-July 1981 1.5 
July 1981-Nov. 1982 0.9 Nov. 1982-July 1990 1.5 
July 1990-Mar. 1991 0.9 Mar. 1991-Mar. 2001 1.2 
Mar. 2001~Nov. 2001 -0.7 Nov. 2001-Dec. 2007 0.7 
Dec. 2007-June 2009 -2.0 June 2009-Oct.2014 1.5 
After 1980 0.3  1.3 
Average 0.2 Average 1.2 
Note: Figures indicate month-on-month total returns, S&P 500; business cycle information from NBER 
Source: Bloomberg, NBER 
 
Second, volatility in stock returns showed a countercyclical trend (see Table 3) - that is, it declined as the economy 
expanded and increased as it contracted. In the long term (e.g., over a 10-year investment period), stock return’s 
volatility showed stability. Since 1920s, the annual average volatility of U.S. stock returns (calculated on a standard 
deviation basis) recorded 21.7 percent during periods of economic contraction, but only 15.1 percent during periods 
of economic expansion. 
 
Table 3. Trends in Stock Return Volatility by Business Cycle 
Economic Contraction  Economic Expansion  
Before 1980 22.5   15.9 
Jan. 1980-July 1980 20.1 July 1980-July 1981 14.0 
July 1981-Nov. 1982 18.7 Nov. 1982-July 1990 16.1 
July 1990-Mar. 1991 18.3 Mar. 1991-Mar. 2001 13.8 
Mar. 2001-Nov. 2001 20.1 Nov. 2001-Dec. 2007 12.1 
Dec. 2007-June 2009 24.0 June 2009-Oct. 2014 13.0 
After 1980 20.2   13.8 
Average  21.7 Average  15.1 
Note: Figures based on standard deviation of total returns, S&P 500; business cycle data from NBER 
Source: Bloomberg, NBER 
 
However, if we look at the long-term investment horizon since the Second World War (e.g., 10-year investment 
horizon), the volatility of stock returns consistently hovered around the 15 percent mark. The Chicago Board of 
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Exchange Volatility Index (VIX Index) suggested cyclical movement, with a strong tendency to converge near the 
long-run average level (20 percent). 
3. Estimation of Expected Return, Volatility, and Correlation of Stock and Bond under the New Paradigm  
In this section I will estimate the expected return and volatility in stock and bond returns, and correlations between 
stock and bond returns all of which are substitute indicators of global stock and bond markets. I have based my 
estimates on the Standard & Poor’s 500 Index and Barclays US Aggregate Bond Index. 
3.1. Timeframe for Estimates and Assumption of Key Economic Variables 
Timeframe for estimates is from October 2014 to the end of 2019. The assumption of the major financial and 
economic variables: projections based on economic forecasts issued by the U.S. Federal Reserve Banks, the Congress 
Budget Office and the International Monetary Fund. 
 
Table 4. Key Macroeconomic Variable Assumption 
 2014 2019 
U.S. Consumer Price Inflation 1.7% 2.0% 
U.S. Real GDP Growth Rate 1.9% 2~3% 
U.S. 10-Year Treasury Interest Rate 2.0% 4.0% 
 
 
According to the U.S. Federal Reserve (January 2013) and the CBO (April 2013), the interest rate on 10-year U.S. 
Treasury bonds is projected to increase from about 2 percent this year to between 4 and 5 percent around 2017 and 
2018. In consideration of the interest rate in the forward market, I expect the forward rate to increase to about 4 
percent. 
 
G
 GDP(YOY) CPI(YOY) 
2013 2.2 1.5 
2014 2.2 2.0 
2015 3.1 2.1 
2016 3.0 2.1 
2017 3.0 2.2 
2018 
2019 
2.7 
2.6 
2.1 
2.0 
G
Fig.8. IMF Forecast for U.S. GDP Growth Rate and Inflation; Table 5. IMF Forecast for U.S. GDP Growth Rate and Inflation 
 
Source: IMF WEO (October 2014) 
 
3.2. Estimation of Medium and Long Term Mean and Variance of Bond Returns 
As examined in Section 2, the expected bond return and its volatility are greatly correlated to current yield level. 
Under the recent low interest rate environment, we cannot expect high returns and volatility similar to periods of high 
interest rates. Keeping these constraints in mind, I formulate 5-year yield scenarios of 10-year US Treasuries as the 
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proxy variables, and based on this interest rate path estimates the medium- and long-term expected returns and 
volatilities of bonds. 
 
Using the Vasicek model, I perform Monte Carlo simulation to come up with the future interest rate path, through 
which expected return and volatility of bonds are estimated. The Vasicek model describes the movements of bond 
yields through the following formula, reflecting the tendency of short-term interest rates to revert towards a long-run 
average after having deviated from it: This model is widely used in modelling the interest rate channel, along with the 
CIR (Cox-Ingersoll-Ross) and CEV (Constant Elasticity of Variance) methods.  
ڿڲڿۏۍڿۍ VTN  ڄڃ    (1) 
(ڿۍ  : Unit interest rate changes, ۍ : Spot interest rate, T : Long-term average interest rate, N : Average reverting speed, ڿۏ : Unit 
time change, V : Spot interest rate volatility, ڿڲ : Wiener process (standard Brownian motion)) 
 
The bond yield changes in the above formula consist of the first part where the reversion of the spot interest rate to 
the long-term average interest rate takes place at a fixed pace ( ڿۏۍڄڃ TN ), and the second part where the spot interest 
rate fluctuates randomly at around the long-term average interest rate ( ڿڲV ). If ۍ (current rate) is below T  (long-term 
average rate), the interest rate is likely to rise. If ۍ  is aboveT , the interest rate tends to decline. The interest rate 
movements in the U.S. bond market for the next five years are simulated by the Vasicek model as illustrated in Figure 
9. 
 
 
Fig.9. Simulation Result of Future US Interest Rate Paths 
 
 
The return distribution based on simulated paths shows estimates for expected returns at an annual average of 2.1%, 
and for volatility at 1.6% (Sharpe ratio 1.4). Compared to the past 30-year historical figures, returns and volatility are 
lower by 5.8 percentage points and 3.9 percentage points respectively, and the rate of risk-adjusted returns is lowered 
by 0.1. This result is consistent with the historical analysis. 
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Fig.10. Total return Paths over Past 30 Years and Next 5 Years 
3.3. Medium- and Long-term Mean and Variances of Stocks 
As shown in Section 2, equity returns are known to be affected greatly by the business cycle. Given that the global 
economy is likely to be in a sustained low-growth environment, and less likely to be subject to the traditional boom-
and-bust cycles, it is unlikely that stock returns will perform as high as they did in the past, especially those of 1980s 
and 1990s. In view of these changing circumstances, this paper estimates expected equity returns based on a qualitative 
judgment, which comprehensively incorporates the recent results of academic studies and expert surveys, external 
data including major asset management company forecasts, and the internal model estimations. According to 
Damodaran (2012), ERP (equity risk premium) vis-à-vis the long-term U.S. treasury yield was at 3.07-6.15% as of 
January 2012 (the expected returns in consideration of the recent interest rate level are in a range between 5.1% and 
8.2%. He also finds that the ‘Current Implied Premium Model’ (using Earnings Per Share (EPS) projections and 
Gordon’s Two-Stage Dividend Discount Model) had higher forecasting accuracy than other equity returns models. 
The estimations of the expected returns by other studies are lower than those of Damodaran (2012). PIMCO (January 
2013) estimated the expected returns on U.S. equities to be 4.0-5.1% for the next 5 to 10 years, using a multiple 
regression model. Robert D. Arnott and Denis B. Chaves (2012) estimated the expected returns for the next decade at 
0-4%, through analysis of the relationship between demographic changes and financial economic variables. 
 
Using the Current Implied Premium approach, which is known to be the best predictor among various ways of 
estimating the equity risk premium, we estimated the risk premium of US equities (S&P 500) at 4.5% (expected returns 
6.5%) as of the end of May. Using the EPS projections and Gordon’s Two-Stage Dividend Discount Model, the 
Current Implied Premium model calculates the required rate of return that reconciles the stock’s future cash flows 
(dividends) with the current market price. The formula is as follows: Damodaran (2012) found the correlation between 
the equity risk premium and expected returns over the following decade to be 0.42 during the period 1960 to 2010, 
and that this model was the best predictor of future equity returns among all models.  
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(P: Market price of stocks, D0: Current dividends, gS: EPS Growth over next 5 years, gL: Long-term EPS growth (after next 5 
years), r: Required rate of return) 
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Fig.11. Estimation of Current Implied Premium of S&P500 Index 
Note: Re-citation from Damodaran (2013) for the period of 1960 to 2013 
Source: Damodaran (2013) 
 
Given that the PER (Price to Earnings Ratio) at the initial investment time point and the returns for the subsequent 
5 to 10 years show a relatively strong negative correlation historically, the expected return on the S&P 500 index 
over the next 5 to 10 years, based on PER (17.9 at end-October), is estimated to be around 6.7%. 
 
 
Fig.12. Relationship between US Stock P/E Ratio and Future 10-yr rolling stock returns 
Source: Bloomberg, Barclays 
 
Pulling all these results that include my own model estimates as well as results of other institutions and researchers, 
I estimate the expected return on US equities for the next five years to be 6.5%. This is the median values of diverse 
expected equity returns presented in this paper.  
 
Second, I propose some estimates for the volatility of stocks. I have used the historical 30-year volatility (15.2% 
annualized) for the stock return’s volatility estimates, since the volatility of equity returns is difficult to estimate and 
there is a lot of uncertainty in predicting future business cycle. According to the historical analysis in Section 2, the 
volatility of equity returns tends to be counter-cyclical. However, it is not easy to directly link the business cycle with 
equity return’s volatility forecast, assuming that the global economy will continue on a low growth path going forward. 
Although the U.S. stock market has drifted sideways since the late 1990s, with a switching back and forth between 
bear and bull markets, it has maintained a volatility (14%) similar to the past 30-year historical average (15.2%). For 
bonds, coupons can buffer total returns (i.e. the lower the coupon rates, the lower the volatility of total returns), but 
for stocks the role of the dividend yield as a buffer for total returns is relatively smaller. Although the volatility of 
equity returns is significantly affected by the business cycle, over the long-term investment horizon (i.e. five to ten 
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years) it stabilizes at around 15%. The VIX index generally shows cyclical movements, rising during economic busts 
and falling during booms, but it tends to converge toward long-run average level of 20 percent. 
 
3.4. Estimation of Medium- and Long-term Correlations between Bonds and Stocks 
According to the literature, the correlation between bonds and stocks has little to do with the business cycle in 
terms of statistical significance. But it has also been recognized that the influence of risk-on/risk-off effects has grown 
since the late 1990s, compared to the previous time period. I estimate the correlation coefficient between bond and 
stock returns by modifying the shrinkage method in which joint probability distributions of two regimes are assumed 
to be as follows: 
ڮڡ
ێۃۍۄۉۆ
ڄڌڃ GG  ¦    (3) 
(ě: Correlation matrix using shrinkage, F: Correlation of forecasters for next 5 years, S: Matrix for sample correlation for past 
30 years, Ƃ: Shrinkage constant(0<Ƃ 
 
For estimating the correlation between bonds and stocks in this formula, the latest figures are applied for the 
correlation of forecasts over the next five years, while the shrinkage constant is set at 0.5 (forecast confidence level : 
50%). Since HSBC’s Risk On/Risk Off (RORO) index which depicts the Risk On/Risk Off phenomenon of financial 
markets as of end-May is in the middle of between the High and the Low regimes in the historical distribution, 
determining where the correlation is located is very uncertain. The RORO index had fluctuated continuously, affected 
by system risks caused by the Asian currency crisis and the IT bubble bursting. Since the global financial crisis, 
however, it has reversed to an upward trend (greater price synchronization among risky assets). Historical distribution 
shows current RORO to be located in between the high regime and the low regime. Correlation between stocks and 
bonds (0.1644) = 0.5 h 0.2219 (correlation for past 30 years) + 0.5 h 0.1069 (correlation for past 5 years as of end-
October 2014) 
 
G  
Fig.13. Trends of Correlation between Stock and Bond 
 Note: Five year rolling correlations between total returns of S&P 500 and Barclays U.S. Aggregate Index 
Source: Barclays, Bloomberg 
3.5. Investment Environment under the New Paradigm 
The mean, variance and correlation estimations for the US stock and bond markets for the next five years, as set 
forth by this study, are as follows: The returns (2.1%) and the volatility (1.6%) of bonds will fall by 5.8% and 3.9% 
respectively compared to those of the past three decades. Namely, I expect modest deterioration in risk-return profile. 
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While the returns (6.5%) on stocks will fall by 5.5% compared to those over the past 30 years, stock return volatility 
will stay at the same level (15.2%). Put it another way, the risk-return profile of stocks will be sharply deteriorated. 
The coefficient of correlation (0.164) will drop slightly compared to those of the past three decades.  
Table 6. Mean, Variance and Correlation under the New Paradigm 
 
Past 30 years (A) Future 5 years (B) B-A 
Stocks Bonds Stocks Bonds Stocks Bonds 
Expected return (%) 12.0 7.9 6.5 2.1 -5.5 -5.8 
Volatility (%) 15.2 5.5 15.2 1.6 - -3.9 
Sharpe ratio 0.8 1.4 0.4 1.4 -0.4 -0.1 
Correlation coefficient 0.2 0.164 -0.1 
G
Note: US stock market as of January 2012 
Source: Damodaran (2012)
 
The investment environment for the upcoming five years is accordingly expected to be much deteriorated. The 
efficient frontier will move downward to a considerable extent. The expected return is expected to decline by 5-6% at 
the same risk levels. 
 
 
Fig.14.Comparison between Efficient Frontiers of Past 50 Years and Next 5 Years; Table 7. Risk-Return Profile of 6:4 Portfolio 
 
Note: The probability of negative yields 
Source: U.S. Federal Reserve (Jan. 2013), CBO (April 2013)G
 
 
This worsening of the investment environment for the future five years owes to a combination of factors such as: 
sharp decline in expected returns on bonds and stocks; rapid deterioration in the risk-return profile of stocks 
 
a. b. 
 Past 30yrs(A) 
Future 
5yrs (B) 
Gap 
(B-A) 
Expected return (%) 10.4 4.7 -5.6 
Volatility (%) 9.8 9.1 -0.7 
Sharpe ratio 1.1 0.5 -0.5 
Shortfall risk 14.7 30.3 15.7 
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Fig.15. (a) Changes in Sharpe Ratio in Accord with Stock Increases; (b) 6(Stocks) : 4(Bonds) Return Distribution of Portfolio 
 
Source: U.S. Federal Reserve (Jan. 2013), CBO (April 2013)G 
 
Table 8. Mean, Variance and Correlation under the New Paradigm 
 Mean Volatility VaR (95%) CVaR (95%) Min Upper 5% Max 
Past 30 years (A) 10.1 9.9 -6.3 -10.4 -24.8 26.4 49.8 
Next 5 years (B) 4.0 9.2 -11.0 -14.9 -34.9 19.1 38.2 
B-A -6.0 -0.8 -4.8 -4.5 -10.1 -7.3 -11.6 
G
Note: The results of estimated yield distribution are obtained through Monte-Carlo Simulation under the assumption of normal 
distribution.
 
4. Implications for Central Bank’s Foreign Reserve Management 
Based on this study’s estimations of the mean, variance and correlation of global bonds and stocks for the next five 
years, I draw implications concerning central banks’ foreign reserve management required under the new paradigm. 
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4.1. Recognition of New Paradigm 
Over the next five years, the working environment for central banks’ foreign reserves managers is expected to be 
much worse than during the past three decades. Although we may need to adjust for the idiosyncrasies of individual 
countries, the returns on foreign reserve management by central banks worldwide are forecasted to stay as low as 1-
2% over the next five years. Hence, it is of paramount importance to fully recognize the inevitability of low return 
environment compared to that of the past. 
4.2. Re-establishment of Foreign Reserve Management Objectives 
Over the past 30 years, the simultaneous attainment of foreign reserves management objectives such as safety, 
liquidity and profitability were not considered an inordinate challenge for central banks, but this will prove much more 
difficult under the new paradigm. Since central banks have sought profitability while keeping their highest priority on 
safety and liquidity, the new paradigm calls for a re-establishment of foreign reserves management objectives that 
befit the changing environment. Under the past environment, high-quality liquid assets including G4 Treasury bonds 
were able to maintain their status as the best assets in terms of safety as well, but owing to the recent low-yield 
environment they have become among the most risky assets vulnerable to market risk in case of interest rates increase. 
As a result, it is hard to assert that stocks, traditionally considered risky assets, are inferior to US Treasuries in terms 
of safety under the new paradigm. Moreover, it was possible for central banks in the past to enhance their profitability 
through increases in duration (in particular in the early 2000s, when foreign reserves investment diversification 
became common) and investment diversification including increases in high-risk and high-return investment products 
and in high yield currencies. 
Table 9. Comparison of Foreign Exchange Reserve Management Strategy 
Foreign reserve investment diversification strategy in early 2000s 
ڰ Increase in duration 
ڰ Expansion in high-risk and high-return investment products 
ڰ Increase in high interest rate currencies  
Assessment of conditions under new paradigm 
ڰ Sharp increases in possibility of negative returns 
ڰ Weakening of effects of compensation for risks 
ڰ Enhancement of influence of international Fisher Effect 
G

Since central banks have traditionally put their highest priority on safety and liquidity as a basic principle while 
trying to enhance profitability in managing their foreign reserves, there is a need for re-establishing foreign reserves 
management objectives so as to suit the new paradigm. Namely, the time to set the safety and liquidity objectives 
under the new paradigm, and to redefine the profitability target based on these constraints has come. To this end, we 
need first to estimate portfolio risks, liquidity and expected returns on the assumption of a new environment for 
investment. 
 
4.3. Foreign Reserve Management Strategy under the New Paradigm 
Going forward, when central banks lay down their reserve management strategy, they should take into account 
comprehensively (1) the new investment paradigm, as well as (2) their country-specific circumstances such as the FX 
market conditions and the reserve volume. For small open economies, whose domestic capital markets are highly 
accessible and have relatively insufficient levels of foreign exchange reserves, asset management may need to focus 
more on liquidity than on profitability, now that the investment environment is likely to be worse than in the past. 
Meanwhile, for countries with sizeable foreign reserves which are enough to withstand unexpected external shocks 
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such as foreign capital outflows, it may be worthwhile to adopt more aggressive strategies to strengthen profitability 
under the upcoming low yield environment. Depending on individual countries’ economic circumstances, possible 
such alternatives could be: (1) to expand into products that have low correlations with currently held assets, yet has 
relatively higher expected returns (e.g. emerging markets assets or equities) or (2) to seek expansion into less familiar 
investment options such as hedge funds or commodities. Under the new paradigm, it is difficult to expect further 
efficiency in asset allocation with only the existing investment diversification strategies using advanced economies 
asset classes. Given that the improvement in beta (market) returns is extremely limited from the investment style 
perspective, active investment strategies for creating alpha could be required and, more actively, the operation of 
absolute return funds could be considered. Considering that low expected returns are inevitable and need to accept 
this fateful circumstance, defensive investment strategies as the next best goal, which minimize capital losses when 
interest rates rise, should be implemented at the same time. As defensive investment strategies for interest rate hikes: 
(1) shortening of the portfolio duration to reduce interest rate sensitivity, and (2) increasing cash assets including T-
bills and floating rate notes (FRNs) could be first considered. Cash assets have historically shown positive returns 
regardless of interest rate movements (they are more like insurance in nature). 
 
a.                                                                                           b. 
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Fig.16. (a) Historic relationship between T-bills and stock returns; (b) Historic relationship between T-bills and Treasury notes returns 
Note: Stocks from 1928 to 2013 are S&P 500 index basis, short-term bonds are 3-month U.S. T-bill basis, and long-term bonds are U.S. 
Treasury notes basis. 
Source: Damodaran (2013) 
 
However, as these strategies inevitably lead to carry losses if the interest rate hikes are delayed after the 
implementation of proactive strategies, it is necessary to take caution in deciding the optimal investment timing. To 
this end we need to make detailed investment decision after we have established short-to medium-term and medium-
to long-term phased strategies, based on market scenarios from the long-term perspective. We could consider 
increasing stocks as a way of mitigating the structural vulnerabilities of bond portfolios, but it is necessary to take a 
conservative approach here given that stocksĜ risk-return structures have worsened greatly compared to bonds in the 
past. 
 
In short, foreign reserves management framework reflected 3 decades of fixed income feast. Term premium and 
credit spread have been effective sources of excess return. Achieving liquidity, safety and return simultaneously has 
not been an impossible task. However, future investment environment of foreign reserves could be totally different. 
There is a greater downside risk under lower yield levels and liquidity and safety might be a very expensive goal to 
achieve. Central banks may need to revisit every aspect of reserves management environment: first, they need to fully 
recognize inevitability of low return world. Second, they might want to re-establish the main principles that suits to 
the new environment, depending on country-specific circumstances, including the domestic FX market conditions and 
level of foreign reserves. For instance, in some countries, to focus more on available liquidity than on returns and in 
other countries, with further diversification within and even beyond fixed income. They should broaden investment 
universe to emerging markets bonds and equities and pursue absolute return rather than market index return. Third, 
they need to overcome the limitation of traditional strategic asset allocation (SAA) process. For example, Asset 
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Liability Management (ALM) concept as well as forward looking asset allocation could be more directly reflected in 
the SAA process. In particular, a risk factor based approach could solve some drawbacks of the Mean-Variance 
approach: correlations between risk factors are more stable than those of assets; and it has less parameters than 
traditional asset classes approach. Fourth, they need to be more active on the tactical asset allocation (TAA) based on 
secular and cyclical outlook with more emphasis on alpha than before. Fifth, they might want to apply defensive 
reserves management strategies against yield hikes: shortening duration to reduce interest rate sensitivity; and 
increasing cash equivalent assets such as T-bills and FRNs. 
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